Intravascular haemolysis after the insertion of intracardiac prosthetic material has been reported by Sayed et al. (1961) , Verdon, Forrester, and Crosby (1963) , Sigler et al. (1963) , Gehrmann and Loogen (1964) , Reed and Dunn (1964) , Marsh (1964) , and Yacoub, Rogers, and Taylor (1965) . The haemolysis may be sufficient to produce clinical haemolytic anaemia or may cause a compensated haemolytic state (Yacoub et al., 1965) . The possible harmful effects of mild continuous chronic haemolysis on the kidney and liver have been pointed out by Song (1957) and by Andersen, Gabrieli, and Zizzi (1965) . The purpose of this paper is to study red cell survival after the insertion of Starr-Edwards prostheses in the aortic and mitral areas.
SUBJECTS AND METHODS
Studies were made of 28 patients: the aortic valve was replaced in 15 (Cases 1-15), the mitral valve in 11 (Cases 18-28), and both aortic and mitral valves in 2 (Cases 16 and 17). All patients had clinically competent valves except 8 (Cases 1-5, 7, 16, and 18) who had mild to moderate regurgitation around the prosthesis. One patient (Case 6) had evidence of residual obstruction at aortic valve level, which was thought to be due to the small size of the aortic root leading to inadequate space around the ball of the aortic prosthesis.
Blood taken from each patient was heparinized, and the red cells were separated. The Ti 5tCr in patients with mitral valve prostheses varied between 20'5 days and 29 days, with an average of 25 days. As with aortic valve replacement, the shortest red cell survival was found in the one patient with evidence of regurgitation around the prosthesis.
DISCUSSION
Haemolytic anaemia after intracardiac operations was first described in relation to Teflon patches used to repair ostium primum defects (Sayed et al., 1961; Verdon et al., 1963; Sigler et al., 1963) . This was thought to be due to damage to the red cells by the impact of the mitral regurgitant jet against the surface of the Teflon patch (Sayed et al., 1961) . Haemolytic anaemia has also been described after aortic valve replacement, using the Hufnagel Dacron prosthesis (Gehrmann and Loogen, 1964; DeCesare, Rath, and Hufnagel, 1965) , the Bahnsen Teflon prosthesis (Yeh, Ellison, and Wright, 1965) , the Muller Teflon prosthesis (Rubinson, Morrow, and Gebel, 1966) , the Gott-Daggett Teflon valve (Schade et al., 1967) , and the Starr-Edwards ball valve prosthesis (Marsh, 1964; Stevenson and Baker, (Yacoub et al., 1965) , though the average red cell half-life with residual regurgitation around these valves was below normal.
In the present series 7 patients developed chronic haemolytic anaemia after operation. All these patients had evidence of regurgitation around the prosthesis. An additional patient (Case 7) had clinical evidence of mild aortic regurgitation after operation, but haemoglobin and packed cell volume remained normal. Patients with competent aortic valve prostheses had no anaemia, but their red cell survival was significantly shortened. Patients with competent mitral valve prostheses had red cell survival times in the lower range of normal or just below. This difference is probably due to the rapid forceful ejection of blood through the aortic valve prosthesis, in contrast to the less turbulent flow through the mitral prosthesis. The degree of haemolysis also depends on the presence or absence of residual haemodynamic defect. Patients with residual regurgitation had the shortest red cell survival. One patient (Case 6) who had residual obstruction by the ball of the prosthesis also had a reduced red cell survival.
The long-term effects of chronic haemolysis in producing organ dysfunction are not known. Normally, free haemoglobin in plasma is bound to haptoglobin: the resulting molecule is too big to be filtered by the kidney (Lathem, 1959) . In chronic haemolysis, the binding capacity of haptoglobin may be saturated so that free haemoglobin is filtered by the glomeruli and its reabsorption results in haemosiderosis. Haptoglobin was absent from the plasma of patients with an aortic Starr-Edwards prosthesis (Andersen et al., 1965) . Renal haemosiderosis has been demonstrated in patients suffering from paroxysmal nocturnal haemoglobinuria and hereditary spherocytosis (Leonardi and Ruol, 1960) as well as in patients with haemolytic anaemia associated with leaking aortic valve prostheses (Roberts and Morrow, 1966 (1960) found that the ability to concentrate urine was at the lower level of normal, but so far no gross defects have been attributed to renal tubular haemosiderosis.
SUMMARY
The degree of chronic haemolysis produced by intracardiac ball valve prostheses (Starr-Edwards) has been studied in 28 patients using 5tCr tagged red cells. Patients with mitral valve prostheses had a red cell survival time within the normal range or just below. Patients with aortic valve prostheses had a significantly shortened red cell survival time, and this was more marked in patients who had a residual haemodynamic defect. Seven patients developed clinical haemolytic anaemia, and all had residual aortic regurgitation. The possible effects of chronic haemolysis on the kidney are discussed.
